Ultrafast microfluidic mixer for tracking the early folding kinetics of human telomere G-quadruplex.
The folding of G-quadruplex is hypothesized to undergo a complex process, from the formation of a hairpin structure to a triplex intermediate and to the final G-quadruplex. Currently, no experimental evidence has been found for the hairpin formation, because it folds in the time regime of 10-100 μs, entailing the development of microfluidic mixers with a mixing time of less than 10 μs. In this paper, we reported an ultrarapid micromixer with a mixing time of 5.5 μs, which represents the fastest turbulent micromixer to our best knowledge. Evaluations of the micromixer were conducted to confirm its mixing efficiency for small molecules and macromolecules. This new micromixer enabled us to interrogate the hairpin formation in the early folding process of human telomere G-quadruplex. The experimental kinetic evidence for the formation of hairpin was obtained for the first time.